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0 RANGES O F  TEMPERATURE. 
The greatest and least daily ranges of temperature a t  regula1 

stations of the Signal Service are given in t h e  table of Signal 
Service data. The greatest monthly ranges of temperature 
occurred in the Dakotas, where they exceeded 60, whence theg 
decreased eastward to less than 30 on the southeast and ex. 
treme east coasts of New England, southeastward and south. 
ward to less than 20 orer extreme soutliern Florida and along 
the east aud west Gulf coasts, scuthwestward to less than 40 
over the southern plateau and on the extreme south Pacific 
coaet, and westward to 20 on the coast of north California, and 
to less than 30 on the extreme uorth Pacific coast. 

6 FROST. 
The night of the 15-16th%%t injured 

pota es, and a t  Canton, Saint Lawrence Co., N. Y. On 
the'gth ligbt%st, t h e  firm frost of the season, occurred at 
Saint Vincent, Miun. On the 18th light frost was reported in 
north Michigan, and the first light frost of the  season occurred 
at Sault de Ste. Marie, Micli. On t h e  19th light frost ma8 re- 
ported in the Dakotas. On the 20th light frost was reported 
in central and northeast Wisconsin and in east npper Michi- 
gan. On the 22d heavy frost, t h e  lirst of the season, occurred 
at Saint Vincent, Minn., arid light frost was reported a t  Mar- 
shall, Minn.; heavy frost occurred at  Saint Lawrence, 5. Dak., 
injuring corn; the first light frost of the season occurred at  
Huron, 5. Dak., and at Moorhead, Minn. On the 23d the first 
light frost of the season occurred at  Grand Haven d Detroit, 
Mich., and frost injured buckwheat and tender pia% at  Man- 
ton, Mich. On the 24th light frost caused slight damage to 
vegetation at Alpena, Mich., and light frost waa reported in 
some parts of Pennsylvania. On the 31st light frost waa re- 
ported at  Sault de Ste. Marie, Mich. 

Over the eastern part of the country light frost was reported 

as far south a8 north-central Va. on the 24th; in the central 
ralleys to east-central Ill. on the 23d and 28th; generally in 
the Dakotas and Minn. on the 24d, and in the upper lake re- 
gion on the 23d ; to north-central Cob. on the 26th ; in north- 
east Nev. from the 22d to 26th ; and to extreme north-central 
Cal. on the 31st. Compared with the preceding mouth the 
southern l imi t  of frost for August, 1890, was slightly farther 
south in the Atlantic coast states. NO frost was reported i n  
the central valley8 in tho preceding month. I n  the plateau 
region the southern limit was about the same for each month. 

The damaging frost ofthe 15-16th in Saint Lawrence GO., 
N. p., was about one mouth earlier; the heavy frost of t h e  
22d a t  Saint Vincent, Miun., was about 10 days earlier; t h a t  
of the 22d at Saint Lawrence, s. Dak., WAS about 2 Weeks 
earlier; that of the 23d at Manton, Mich., and that of the24th 
at Alpena, Mich., was  about one week earlier than the  average 
date of first killing frost in the respective localities. 

The following t i b r s h o w s  the maximum, minimum,. a n d  
mean water temperature as observed a t  the harbors of t h e  
3everal stations; the monthly range of water temperature; 
dud the mean temperature of the air for August, 1890: 

0 TEMPERATURE O F  WATER. 

-- - ,  

1 Temperature at bottom. 

Stations. 

osmn. Mass ......................... 
Eastport Me ......................... 
<ey W e d ,  Fla ....................... 

$nb Fort Wnsh .................... 
,harre(aton.'S. C ...................... 
hlresto; Ter  ....................... 
'ortland. Oregon ..................... 

- 
The distribution of precipitation over t h e  United States and 

Canada for July, 1890, as determined from the reports of 
nearly 2.000 stations, is exhibited on chart 111. In the table 
of Signal Service data the total precipitation and t h e  depart- 
ure from t h e  normal are given for each Signal Service station. 
The 5g.ures opposite t h e  names of the geographical districts in 
t h e  columns for precipitation and departnre from the normal 
shorn, respectively, the averages for the several districts. 
The normal for any district may be found by adding the de- 
parture to the current mean when the precipitation is below 
the normal and subtracting when above. 

The heaviest precipitation reported WM 15.39, a t  Sarcoxie, 
southwest Mo., and Mount Washington, N. H., and the  pre- 
cipitation exceeded 10.00 in north-central Mass., western W. 
Va., northeast N. C., central Miss., southeast La., southwest 
Tenn., west-central Ark., solitbeast Kans., and central Wis. 
At  scattered Stations in the Pacific coast states and the 
platenu region no precipitation was reported, and less than 
0.50 fell along the  Pacific coast (save on the Washington coast, 
where it exceeded 2.00), over a greater part of the northern 
and middle plateau, in southern Mont., southwe8t N. Dak., 
northwest 8. Dak., the lower Rio Qrande valley, southern 
Ark., and northwest Kans. 

Over the central and eastern parts of the conntry large ex- 
cesses and marked deficiencies in precipitation occurred in 
small areas, and in many instances t h e  rainfall wm unusually 
heavy iu a portion of a state, while in other parts of the state 
and at neighboring stations i t  waa deficient. Over the north- 
ern plateau and thence southeastward over N. Mex. and 
sonthern Tex., and on the middle and extreme south Pacific 
coasts t h e  rainfdl W;KI deficient, while from the Cal. coast be- 
tween Sail Diego and San Francisco eavtward over the west 
part of t h e  middle plateau and the west and south parts of 

6 

Min. I Range. 

0 PRECIPITATION (expressed in inches and hundredths). 

Monthly 
mean. 

-- 
Mean tem-  
Perat u r e 
of air at 
the sta-  
tion. - g: 0 8 

79.8 
61.4 
8a. 6 
81.8 - 6s- 9 

the southern plateau, and along t h e  immediate uorth Pacific 
coast it was in excess ofthe average for August. The meatest 
excess in precipitation occurred i n  west-central Ark,, where i t  
exceeded 8:00, and at  Fort Smith, IQrk., 9 y e y s  record, t h e  
rainfall for the month was 4.63 greater than previously reported 
for August. In the middle Saint Lawrence valley t h e  excess 
was 5.91 a t  Montreal and 4.18 a t  Qnebec; and on t h e  south- 
central coast of Nova Scotia, along the immediate Atlantic 
coast from Norfolk, Va., to Atlantic City, N. J., and in 
the Mississippi Valley from Vicksburg, Miss., to Cairo, Ill., 
i t  was more than 3.00. The greatest deficiency in precipita- 
tion occurred on the Ga. and east-central and extreme western 
PIa. coastal where i t  was more than 4.00; and the deficiency 
exceeded 2.00 a t  stations on the south New England coast, 
along the south Atlantic and Fla. coasts, and in the lower &io 
Grande, upper Mississippi, and middle Missouri valleys. At 
the  followingnamed stations the precipitation was t h e  heaviest 
reported for Auguet during the respective periods of observa- 
tion: Mount Washington, N. H., Strrrfford, Vt., Statesburgh, 
S. C., Fort Smith, Ark., Cheyenne, Wyo., Colorado Springs, 
Colo., Fort Thomas and Wilcox, A r k ,  and Keeler, Cal. At 
Sacramento, Cal., trace of rainfall fell, and trace is the great- 
est amount of rainfall reported at  that station for August. 
At  Red Bluff and San Francisco, Cal., no precipitation OC- 
curred, and no precipitation was reported for August of sev- 
eral preceding years. 

Considered by districts, the average percentage of the nor- 
mal in districts where t h e  precipitation was in excem for 
August, 1890, was about as follows: north Pacific coast, 157 
per cent.; ,Ohio Valley and Tennessee, 140 per cent. ; south- 
ern plateau, 127 per cent.; middle Atlantic states, 124 per 
cent.; middleeatern dope of the Rocky MountainR, 121 per 
cent.; west Qnlf states, 118 per cent.; and lower lake region, 



A U G U S T ,  1890. 

Arkansas. 
Hill ........ 

CalVOlWia. 
&cramento ...... 

amnccticut. 
Middletown ..... 

Florida. 
Yerr i t t ' s  Islnnd . 

Qtorgh .  
F o r s y t h  .......... 

lUinOi.3. 
P e o r i a  ........... 
BiJey ............ 

Indiana. 
LogPPOport.. ..... 
V e v a y  ............ 

Iowa. 
Ores- ........... 
Honticello. ...... 
Logan ............ 

XaaM. 
Lawrence ........ 
wel l jugton  ...... 

Loublana. 
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Boone ...... 
kkxamento 

Middlesex.. 

Brevard .... 
Monroe ..... 
Peoria ..... 
n1cHenry ... 
CBSS ........ 
Switzerland 

Howard .... 
Jones ....... 
Harriaon ... 
Douglas .... 
m m n e r .  ... 
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bf land 
O u m b y n n d  ..... 

Bfamaehusdts. 
Amherst ......... 
Newbury ort .... 
~ometse? ........ 

Mfchigon. 
xahmazoo ....... 
Thornville ....... 

Mnnedola. 
Minneapolis q . .  .. 

AUOt3hna. 
Fort Shnw 
New Ran&G~'I 

Eanover  ......... 
New J s r w .  

Moorestown ..... 
Booth Orange .... 

Naa York. 
Oooperstown ..... 
Palem0 ......... 
N d  Carolina. 

Lenoir  ........... 
O M .  

A. Lewloburgh .. 
Waameon ........ 

~ 

111 percent. In  districts where the precipitation was dedcion 
the percentage of the normal was about as follows : south Pa 
cific mast, 20 per cent. ; Rio Grande Valley, 26 per cent. ; K q  
West, 44 per cent. ; nortliern plateau, 62 per cent. ; Missour 
Valley, 67 per cent.; extreme northwest, 71 per cent.; souti 
Atlant ic  states, 77 per cent.; east Gulf ,states and southeas 
elope of t h e  ltocky Mountains, 81 por ccnt.; New England, 84 
per cent. ; northeast slope of the Itocky Mouutains and the up 
per Mississippi valley, 92 per ceut. ; middle plateau, 85 pel 
mnt.; and ripper lake regiou, 93 per cent. On the middlt 
Pacific coast the precipitation averaged trace, while the  IlorIna 
amollnt for that district is 0.01. 

For the period, January to August, 1890, iiiclusire, the pro 
cipitation on the middle Pacific coast averaged about 6 greater 
and in t he  lowerlitke region slid the Ohio Valley and Tonnepset 

to ,% greater than the average, while in the south Atlantic 
aud emt Gulf states, at Key West, k'la., in the Rio Graude : i u ~  
Missouri rallegs, the midd~e-oitsterlt and northeastern slopes o 
the aocky Mouutains, iu t,ho middle plateau, aucl on the Bout1 
Pacific coast it averaged about Q ofthe normal ainouiit for tht 
period named. 

ODEVIATIONS FROM AVERAGE PBECIPITATION. 

T h e  following table shows for certain stations, as reported 
by volunt:bry observers, (1) the average precipitation fol 
August  for a Series of years; (2) the length of record during 
which observations hare been titken and from which thc 
average ha.!! been computed; (3) the total precipitation fol 
Angust, 1890; (4) the de1)arturc of the current month from 
the average; (5) and the extremes for August during the 
period of observation and the years of occurrence : 

Allegnny ... 
Hampshire. 
Essex ...... 
Bristol ..... 
Kahmazoo. 
h p e e r  ..... 
Hennepin.. . 
LewisrClnrki 

Lirnfton ..... 
Burlington . 
EU88X ...... 
Otiego ...... 
Oswego.. ... 
Caldwell .... 
Champaign. 
Fulton ...... 

__ 
2 4  

?5 

;E 

k 0  
e4 
a% 

fB 

_- 
'neb 
6.06 

T. 

5.43 

6.60 

4.91 

4.01 

3.11 
3. 15 

3.18 
3.82 
4.4 

3.76 
3.01 

3.77 

3.54 

3.06 

3.6 

4.41 
3. .s4 
4. a8 

2.68 
3.01 

3.79 
D. 76 

3 - 6 7  
(. 61 
5.33 
3.82 
2.56 

5.68 

1.63 
1.81 

(5 )  Extremes for Aug. 

e r e a t e s t .  

Am'c - 
Lnchc 
1 I . S  

0.08 

IO. a1 

'5.77 

7.46 

9.04 
15.73 

6.30 
10.90 

8.34 
8. .% 
5. ' 5  

9.07 
5.15 

8.07 

7.36 

8.09 

11. I3 
7.57 
8.08 

:: 2 
11.64 

3.01 

9.46 

9.44 
'2.55 

9.46 
6.40 

:O. a0 

47: 22 

Yenr. 

b Least. 
- 
Am't. 

Inchea 
3.91 
0. a 

I. 16 

I.  15 

1.s 
0.57 
0.71 

:: 2 
0.91 

0.61 
0.21 

:: 2 
0.41 

0.53 
0.31 

0. 15 

:: 3 
0.31 
0.35 

0.47 

0.00 

0.12 

0.81 

0.63 
0.41 

I. IO 

a. IO 

0.80 
I. I1 

Deviations from average precipitation-Continued. 

(5) Extremes for Aug. " h  

!tntenndstntion. County. Grentest. Least. 

- - Am't. Year. Am't. 
" 1 ' 3  - I 1- 

.......... Linn ......... ............. .......... 

..... 
Stntesbuq 

T.2nlU 

Yrrafl 

Birdr 
IY; 

Fort 

Precipitation to equal or exceed 10 wns reported a t  2 stations 
i n  Ark., &us., La., Miss., and Mo., and a t  one station in Mass., 
N. H., N. C., Tenn., W. Va., and Wis.; the greatest, 16.39, be- 
i n g  reported a t  Mount Washington, N. H., arid Sarcoxie, Mo. 

In August of previous years precipitation to equal or exceed 
10 h a s  been reported for 31 years in Fla. ; for 22 years in Qa. ; 
for 20 years in S. C.; for 16 years in N. C. and Ala. ; for 16 
years i n  N. Y.; for 13 yoars in Iowa;  for. 11 years ir! Va.; for 
10 years in N. J., La., and Tex.; for 6 to 9 years in Conn., 
Ill., Ind., Kans., Md., Mass., Nebr., N. H. Ohio, and Pa.; 
and for one to 4 years in Ariz., Ark., Colo., tbe Dakotas, Del., 
D. C., Ind. T., Ky., Me., Mich., Minn., Miss., Mo., N. Mex., 
Tenn., Vt., W. Vo., and Wis. In  states and territorie8 other 
than those named precipitation to equal or exceed 10 has not 
been reported for August of preceding years. Among the 
heavier rainfalls reported for August of preceding years are : 
30.73 at  Fort Barrancas, Fla., in 1878; 28.66 a t  Asheville, N. 
C., in 1887; 28.33 at Elsworth, N. C., in 1880; 26.07 a t  Fort 
Barrancas, Pla., in 1879; 24.42 at Fort Moultrie, S. C., in 
1869; 23.75 at U. S. Naval Hospital, near Portsmouth, Va., 
in 1867; 23.44 at  Maurepas, La., in 188s; 83.40 at Fort Brooke, 
Fls., in 1840; 23.26at Newport, Plrt., in 1872; 23.04 at  Charles- 
ton, Ill., in 1882; 83.00 at  New Smyrna, Fls., in 1871; 22.74 
at New Orleanu, La., in 1888; 22.73 at Tiwborough, N. C., in 
1887; 22.48 at  Newark, N. J., in 1843; 21.60 at  Saint Augus- 
tine, Fla., in 1871; 21.36 at  Fairviom, Pla., in 1871; and 
20.37 at  S;ivannah, Qa., 1841. Exclusire of the instances and 
gears cited monthly rainfall to exceed 16.00 in August has 
been reported for 6 years in Fla.; for 4 Fears in Qa., 8. O., 
and Tex.; for 2 years in Conn., Ind., La., Mass., N. Y., Pa., 
~ i i d  Va.; and for one year in Ala., Ill., Iowa, Kans., Md., 
Miss., Nebr., N. H., IT. J., N. C., Ohio, Tenn., and Wis. 

Precipitation to equal or exceed 2.60 in 24 bours was re- 
ported at  15 stations in Miss., and on 6 dates, the 4th, 7th, 
19th, 27th, and 28th; a t  13 stations in La., and on 6 dahs, 
the l l t h ,  and 24th to 28th; a t  10 stations iu Kane., and on 
12 dates, the 3d, 4th, 9th to l l th ,  16th to 20th, 26th, and 26th ; 
tlt 10 stations in Mo., and on 10 dahs,  the 6th, loth, 12th to 
16tl1, 20th, 26th, and 26th; at 10 stations in Ohio, and on 6 
dates, the 9th, 20th, 21st, 25-26th, and 27th ; at  9 utations in 
Penn., and on 9 dates, t he  18t, 4th, Bth, 7th, 18th, 22d, and 
lGth to 28th; a t  7 stations in Mich., and on 6 dates, the 3d- 
ith, 19-20th, and 21st; a t  7 statione in N. C., and on 8 dates, 
the 2d, 3d, 7th, 8-9th, 28th, and 2930th ; at 7 stations in Pa., 
md on 6 dates, the 4th, 6tb, 8th, 18th, and 26th; a t  6 stations 
n Iowa, and on 3 dates, the 3d, 16th, and 24th ; at  6 stations in 
hd., and on 4 dates, the Sth, 19th, 20tb, and 26th; at 4 sta- 
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Ariuma 
?airbank ............................................................. 
Tlorence ............................................................. 
Tort Lowell .......................................... 
3rrtndCentralMill ................................................... 

Arkanaar. 
?ortQmlth ................................... 
Winslow ..................................... 

 ado. 
:olorado springs.. ................................... 
%le Farm .......................................................... 
surdin ............................................................... 
'ucblo ...... t.. ...................................................... 
Tort Meade .......................................... 
iomeland.. .......................................................... 
lopiter ............................................................... 
Ian Antonio .......................................... 

Florida. 
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2 . 9  *-as 

10.89 5.10 19-20 
10.9 ................ 

3.61 13-14 

3.00 31 

2.80 16 

AUGUST, 1890. 

1.50 
1.00 

1 . 9  

tions in Mass., and on 5 dates, the loth,  17-18th, and 19- 
20th ; a t  3 stations in Ga., and on 2 dates, the 4th and 29th; 
a t  3 stations in Ill., and on 2 dates, the 26th and 27th; a t  3 
stations in Wis., and on 4 dates, the 2d, 3d, 7-8th, and 8th; 
a t  2 stations in Ala., and on 2 dates, the 2d and 15th; a t  2 
stations in Fla., aiid on 2 dates, the 16th and 31st; a t  2 sta. 
tions in Md., and on 3 dates, the 2lst and 2526th; a t  2 sta. 
tions in N. J., and on 3 dates, the 19-20th and 27th; a t  2 sta- 
tions in Tex., and on 3 dates, the 28-29th and 30th ; at 1 sta- 
tion in Ariz., on the 2625th; a t  1 station in Ark., on the 19- 
20th; a t  1 station in Colo., on the 13-14th; at 1 station in 
Ind. T., on the 25th; at 1 station in Nebr., on the 17th; a t  1 
sation in N. H., on the 27th; a t  1 station in S. C., on the 
28-29th ; and at 1 station in W. Va., on the 2626th. Amopg 
the heavier rainfalls reported for this period are: 8.10 at Ves- 
per, Kans., on the 19th; 6.00 at Hazelhurst, Miss., on the 
27th; 6.00 at Phillips, Wis., on the 8th; 5.10 at Fort Smith, 
Ark., on the 19-20th; 5.00 at  Austin, Mo., on the 25-2Gth; 
4.98 at Gettysburgh, Pa., on the 8th; 4.96 at  Washington, 
Mi&., on the 3 d 4 t h ;  4.40 a t  Diamond, Ga., on the 29th; 
4.15 a t  Abberille, La., on the l l t h ;  and 4.04 at  Mount Wash- 
ington, N. H., on the 27th. 

In  Angust of preceding yeam precipitation to equal or exceed 
2.50 in 24 hours has been reported for 19 years in Pa. ; for l a  
yeam in Ga., S. C., and Tex. ; for 17 years in Mo. ; for 16 years 
in Pla., N.'J., and N. 0.; for 14 years in  Kans., N. Y., and 
Ohio; for 13 years in Iowa and Miss.; for 12 years in the 
Dakotas, Mass., and Tenu.; for 11 years in Ala., Conn., Ill., 
and Minn.; for 10 years in Mich. and Va.; for 5 to 9 years in 
Ark., Del., Ind., Ind. T., La., Md., Nebr., N. H., W. Va., and 
Wis. ; and for 1 to 4 years in Ariz., Ky., Me., Mont., R. I., 
and Vt. In  states and territories other than those uamed 
precipitatioli to equal or exceed 2.50 in 24 hours has not been 
reported for August of preceding years. Among the heavier 
rainfalls reported for this period in August of preceding years 
are: 10.38 at  Griffin, Ge., 8th, 1883; 10.18 at Qranbury, Tex., 
26th, 1888; 9.75 at Fort Barrancas, Fla., 29th, 1878; 9.14 at  
Hafteras, N. C., 23d, 1880; 9.00 at Tecumseh, Nebr., 12th, 
1889; 9.00 at  Elsworth, N. C., 4th, 1880; 8.90 at  New Orleans, 
La., 20th, 1888; 8.54 a t  Mandeville, La., 8 th ,  1888; 8.46 at  
C a p  May, N. J., 18th, 1879; 8.14 at  Kitty Hawk, N. C., 15th, 
1883; 7.75 at  Grantsburgh, WiR., 19-20th, 1889; 7.70at Johns- 
town, Va., 18th, 1879; and 6.50 at  Carson, Iowa, 9th, 1889. 
Exclusive of the instances and years cited, precipitation to 
equalorexceed 5.00 in t he  period named has  been reported 
for 6 year8 in N. C.; for 4 years in Ill., Mass., and 8. C. ; for 
2 years in Ala., Fla., Kans., N. Y., Tex., and Va.; and for 1 
year in Conn., the Dakotas, Iowa, Me., Md., Mo., Nebr., N. J., 
Pa., and Tenn. 

Precipitation to equal or exceed 1.00 in 1 hour waa reported 
;at 11 stations in Tex., and on 6 dates, the 3d, 4th, 19th, 25th, 
26th and 28th; a t  8 stations in Tenn., and on '7 dates, the 1st 
to 36, Sth, Dth, loth, and 17th; at 7 stations in Pa., and on 4 
dates, t he  6th, 6th, 19th, and 21st; at 6 stations in Kans., and 
on 5 dates, the 4th, 16th, 23d, 24th, and 26th; at 5 stations in 
Miss., and on 4 dates, the 3d, 8th, 9th, and 16th; a t  5 stations 
in Ohio, and on 5 dates, the 2d, 19th, 21st-22d, and 26th; at 4 
stations in Colo., and on 3 dates, the 13th, 14th, and 16th; a t  
4 stations in Ga., and on 3 dates, the lst, 4th, and 7th; at 4 
stations in Iowa, and on 3 dates, the 3d, 16th, and 17th; a t  4 
&ations in Mo., and on 4 dates, the 6th, 8th, 13th, and 16th; 
at 4 stations in S. O., and on 7 dates, the 8th to l l th ,  19th, 
N t b ,  and 28th; a t  3 stations in Ala., and on 3 dates, the 2d, 
9th, and 15th; at 3 stations in Ariz., and on 2 dates, the 7th 
and 20th ; at  3 stations in La., and on 3 dates, the 2d, 16th, 
and 17th; at 3 stations in N. J. and on 2 dates, the 1st and 
27th; at 3 stations in N. C., and on 2 dates, the 3d and 6th ; 
at  2 stations in Fla., and on 2 dates, the 9d and 16th; at. 2 
statious in Ill., and on 2 dates, the 17th and 26th; at 2 stations 
in Md., on the 2lst; a t 2  stations in Mass., and on 2 dates, the 
let  and 23d; a t  2 stations in W. Va., and on 2 dates, the 1st 
and 218t; at 1 station in Ind., on the 26th; a t  1 station in Ky., 
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o 30 ao ................. 
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on the 3d; at 1 station in N. Y., on the 14th; a t  1 station i n  
8. Dak., on the 10th; a t  1 statiou in Vt., on the 6th ; a t  1 &a- 
tion in Va., on the 2d; and at 1 station in WiS., on the 3d. 
Among the heavier rainfalls reported for 1 hour or less are : 
0.35 in 5 minutes, at Philadelphia, Pa., 218t; 1.41 in 18 min- 
utes, a t  Charleston, 5. C., 9th; 1.05 in 20 minutes, a t  Empo- 
rium, Pa., 5th; 1.01 in 20 minutes, a t  Parkersburgh, W. Vas, 
1st; 1.00 in 20 minutes, a t  Mossing Ford, Va., 2d; 1.52 in 24 
minutes, a t  Hardin, Colo., 13th ; 1.66 in 30 minutes, st Queens- 
bury, N. Y., and 2.75 to 3.00 in 30 minutes, a t  Colorado 
Springs, Colo., 14th; 2.01 in 45 minutes, a t  Charlotte, N. c., 
3d. 3.18 fell in 1 hour and 10 minutes, at Colorado Springs, 
Colo., 14th; and 4.50 in 1 hour and 30 minutes, a t  Plover, 
Wis., 3d. 

In  August of preceding years precipitation to equal or ex- 
ceed 1.00 in one hour has been reported for 15 years in Tex. ; 
for 14 years in Pa. ; for 13 years in Kans. ; for 12 years in pia., 
Ga., and Tenn.; for 11 years in Mo.; for 10 years iu Ohio; 
for 5 to 9 years in the Dakotas, Ill., Ind., Iowa, Md., Mich., 
Miss., Nebr., N. Y., N. C., S. C., and Va.; and for one to  4 
years in  Ala., Ariz., Ark., Colo., Conn., Del., D. C., Iud. T., 
Ky., La., Me., Mass., Minn., Mont., N. H., N. J., N. Mex., R. 
I., and Wis. In  states and territories other than those llamed 
precipitation to equal or exceed 1 .OO in the period named llas 
not beeu reported for August of preceding gears. Among tile 
heavier rainfalls reported for one hour or less in August of 
preceding years are : for 6 minutes, 0.45 at Sew York City, 6th, 
1884; 0.43 at New York City, 18th, 1887. For 10 minutes, 2-48 
h t  Norfolk, Va., 20th, 1888 ; 0.59 at New York City, 4th, 1888 ; 
D.50 at  Salisburx, N. C., 13th, 1888; 0.40 at  New York City, 
Zlst, 1888. For 15 minutes, 5.05 a t  Saint Louis, Mo., 15th, 
1848; 2.12 a t  Mesquite, Tex., l l t h ,  1875; 1.40 at  Osage, 
26th, 1881. 1.00 in 18 minutes a t  Lead Hill, Ark., 2d, 1882. 
For 20 minutes, 1.27 at Escanaba, Mich., l l th ,  1877; 1.25 at 
Albany, N. Y., 2d, 1878. 1.26 in 23 minutes at Louisville, K~~ 
ZOth, 1878. For 25 minutes, 1.65 a t  Galveston, Tex., 17fh: 
1871; 1.33 a t  Indiauola, Tex., 18th, 1682. For 30 minlltes, 
2.50 at  Mesquite, Tex., loth, 1875; 1.90 at  Vevay, Ind., 13th 
1879; 1.96 at  Wellsborough, Pa., 21&, 1885; 1.88 at Grantsf 
burgh, Wis., 7th, 1889; 1.52 at  Mount Auburn, Ohio, 26th, 1880; 
1.50 at  Fort Ellis, Mout., loth,  1883. 'For. 35 minutes, 3-00 at 
Auburn, N. H., 27th, 1877; 2.20 at Hulmeville, Pa., 25th, 1880; 
1.85 at Pittsburgh, Pa., 16th, 1884, and at Cincinnati, Ohio, 
27th, 1882; 1.57 at  Marietta, Ga., 13th, 1889. 3.50 in 36 min- 
ites a t  Providence, R. I., 6th, 1878. 3.72 in 41 miuutes at 
Tacksonville, Fla., 20th, 1873. 2.48 in 45 minutes a t  Detroit, 
kfich., 31st, 1878. E"or 50 minutes, 3.00 at Fort Delaware, 
Del., 31st, 1868; 2.34 at Fort Union, N. Mex., 12th, 1883. 
A t  Carson, Iowa, 6.50 fell in 4 hours, 9th, 1889. 

Table of excessive prccipitalion, August, 1M90. 

State and station. 

b i n f a l l  of I inch 
or more, in one 

hour. 

................. ::+%I I: ................. 



AUQUST, 1890. 

Qwrgia. 
A t h c n a ( 1 )  ........................................... Augusta .................................................... 
Diamond ............................................. M ~ o n  ...................................................... .......................................... 

..................................... 
p o i n t p e t e r  

Jordan's Grove.. 
Illinoia. 

MountCarmcl ........................................ 
McLaanaborough. ..................................... 
palantine.  .................................................. 
Hantingburgh. .  ...................................... 
Indianapolis ............................................... 

Fayette ........................................... 
Marenyo .............................................. 
princeton ............................................ 
Fort Gibson .......................................... 
a a r i n d a  .................................................... 
I)nbu ue... ...................................... 
Qlenwood ............................................ 
Manson ............................................. 
Maquoketfi  ........................................... 
B i o u ~  c i t  ................................................... 

Indiana. ................................... De e o n i n  Springs.. 

Indian Tnrilory. 

Iowa. 

Engle&ovs::::. ..................................... 

Bhrm Lase ................................................. 
K~MM. 

Columbus  .................................... 
Conway.. ............................................. 
Fort Bilcy ........................................... 
port I,envenworth(l) ................................ 
Fort LeHvcnworth(2) ....................................... 
ganeasGity ................................................. 
Kfin .................................................... 
h v e n w o r t h . .  ....................................... ................................................. M w k s v i I l e  .................................................. 
&nkato ............................................. 
Morse ................................................ 
P a b o d y  .............................................. 
V e s p e r  ....................................... W.keBeld ................................................... 
w y v i l l  e ................................................... 
Abbeville ............................................. 
AIexRndrin ........................................... Amit.6 City .................................................. 
Olinhn.. . . . .  ......................................... 

D o  .............................................. 
Columbia ............................................ 
Delhi... .............................................. 
m m o n d  ............................................ Homer ...................................................... 
Honma ............................................... 
J-nerette...... ..................................... 
Harkev i l l e  ........................................... H&l"ille ..................................................... 
New Iberia,.. ................................ 
Painconrtvil lo ............................... 
p1 nemine .................................. 

Maryland. 

kc.: ............................................. 
h r n e x . .  ........................................... 

Ifeittucky. 

LouisiflM. 

T h x d o n u x . .  ........................................ 
&]timore ................................................... 
Barren Creek Springe. ............................... 
Woodstock..  ......................................... 
Cotnit... ........................................... 
D u d l e y  ............................................... 
Royalston. .................................. 

Do .............................................. 
Vineyard Haven.. .................................... 
Ball Monntain ........................................ 
Birmingham 
D e t r o i t ( 1 )  ........................................... 
Det ro i t ( a ) .  ........................................... 
Fort Wayne .......................................... 
Ompe ................................................ 
P o n t i  Rc ............................................... 
Wnahington 
Agricultural  College.. ............................... 
Columbus ( a )  
Cor in th  .............................................. 
Fayette 
Eaz lehura t  ........................................... 
Hol ly  Springs ( a )  .................................... 
Logrown 
LoUfETille ........................................... 
Mlrcon ( I ........................................... 
Nacche r ( i )  ........................................... 
latahes (2). .......................................... 
Palo Alto . . .  .......................................... 
Pq~rlln%on .................................................. 
Pontotoo ............................................. 

Masaachuaella. 

Michigan. 

.......................................... 

.......................................... 
arixaieaippi. 

................................ 
....................................................... 
............................................. 

~ o s s  Polnt.. ......................................... 

MONTHLY WEATHER RNVIEW. 
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3.0 

4.4 
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2.8 
a. 9 
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2 . 5  I 2.4 ' 2 . 5  

2.6, 
a. 5' 
3.3' 
2.n. 
2.51 

11.00 ....... 
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2.5f 
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3 . 6  

2 7c 
39 
a.5c 
3.95 
2.75 

10.80 & I C  
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4.15 
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3.76 
1.51 
3 . 9  
2.58 
3.37 

3.53 
3.11 
3.50 
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10.79 2.55 

I. ....... 2.87 

3.48 

2.56 
2 . b  

2.95 
2.50 

10.75 3.62 
2.50 
a. 50 

4.42 
3.00 
2.72 
2.60 
2.87 
2.92 
3.42 
4.95 

10.47 3.15 
4.10 

6.00 

I.. ...... 
4.00 

2.b 
3.63 
3.75 
3.01 

3.00 

-- ......... -- 

26 

26-3 2.84 
1.17 

.. L i 

;; 1 

a61 ........ 11.50 
8 I..... 

I9 
26 I 
25 

........ 11.45 
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3 

2.50 
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......................... 
19-20 
9-10 

................. .................. 
2 0 0  2 
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................. ................. 
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................. 
0 50 1: ................. ................. ................. ................. 
2 30 I1 
I 3 5  : 
1 0 0  ; 

.................. .................. 

htchwl h. m. 
29 

1.40 

New Hampshire. 

New JCmey. 
Mount Wnshington .......................... 
Atlnntic City ........................................ 
nfooreatowll.. ................................................ 
New Brunswick 
Rnncocaa.. ................................................. 
Quconsbury ................................................ 
Charlotte ................................................... 
Douglas .............................................. 
Fnyettoviile .......................................... 

...................................... 
New Ymk 

Nmlh Carolina. 

&te&etd,. .......................................... 
Mount Air; .......................................... .......................................... 
Mount Pleoaent.. ........................................... 
Saliahury ............................................. 
Wileyton ..................................... 
hcyrua . .  ............................................ 
Cincinnnti.. .......................................... 
Circleville I ). ....................................... 
zirclnville[a) ........................................ 
Demos ............................................... 
3eorgotown.. ........................................ 
3rnnville ............................................. 
Joffernon( I )  ................................................. 
Iefferson(2) ................................................. 
Lognn 
Mnrieth ............................................. 
Hnricttn .............................................. 
McConnelsvllle.. .................................... 
Sew Comerstown.. ......................................... 
Portsmouth.. ............................................... 
Wauaoon.. .......................... .........I.. 

hInsylt%lflia. 
hrlinle 
Emporium.. ................................................ 
Erio .................................................. 
iettysbur 11 ......................................... 
;rntnpiun%illa ...................................... 
Jewiaburgh.. ............................................... 
Qnucli Chunk... ..................................... 
'hilndel hin ................................................ 
lomorse€'. ................................................... 
louth Eaton ................................................. 
rroy.. ................................................ 
Jniontown.. ......................................... 
fork ........................................................ 

South h-dina. 
lharlonton ................................... 

Do.. ................................................... 
Iardeeville ................................................. 

Do..  ................................................... 
1 artanbur h ( a )  ............................................ 
IPatesburgE.. ............................................... 

DO .............................................. 
South Dakota. 

W i d  City .................................................. 
TSnncdSsS. 

hndorsonville.. ............................................. 
Austln ...................................................... 
M i v a r ( a )  .................................. 
3larksville.. ......................................... 

Do .............................................. 
Fnyotteville .......................................... 
Florence Station. .................................... 

Do.. ............................................ 
3rief.. ............................................... 
Kemphis ............................................. 
Riddleton.. ................................................. 
3harps.. ..................................................... 

Ohio. 

................................................ 

.............................................. 

............................................ ............................................. b p e \ ; ; .  

........ i 2.00 

4 12.55 

15.39 4.0 

2.7 

3. a 

a. y 
2 . s  
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2.64 

3.01 
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2.57 
4.98 
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4.22 
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3.22 

1a.35 3.95 
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2.78 
a.ga 
3.45 
2 . 9  
2.65 
3.15 
1.53 
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17 
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27 

19-20 
....... 
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....... 
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7 . 3 
29 

W-30 
8-9 

a8 

26 
a6 

26 
9 

....... 
2 

2 
25-26 ....... ....... 

26 

g 
a6 ....... ....... 
a i  

8 ....... 
"7 

5 

a6 
....... 
...... ...... 

...... 

...... 
2.71 
a.41 

1.7: 

1.5( 

.... 

a.o! ..... ..... ..... 
I..$ 

1.7: 
..... 
..... ..... 
..... 
1.4€ 

::::: ..... ..... ..... 
1.81 
1.66 
3.45 
3.45 

1.04 
1.19 

..... ..... 
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1.05 

1.63 
1.30 ..... 
1.16 
1.60 

::::: 
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............ 

............. 
1 50 2; 
a 10 ............ 

~ 1 0 0  L 

~ o 30 14 

0 45 3 ........... * ............ ............ 
I O O  6 

I O  
17-18 
17-18 
19-20 

10 

............ 
I 30 3 ............ ............ 
............ 
I IO a6 ............ ........... .. ............ ........... .. ............ 
; ;: 2 1 - 2 .  

; 2 IT 

3 00 a6 
3 00 l6. ............. ........... .. 
............ 
............ 
o m  5 

0 40 5. 
I o 0  19. 

I 00 ar 
1 0 0  6 
1 0 0  P 

............ ............ 

........... .. 

............ ............ 
I 00 21. 

o 18 

o 40 XI 
aa 

I 20 
1 0 0  I i  

: :7 IO 
0.45 '28 

I 06 IO 

1 30 5 
I 3 0  17 

100 IT 
........... 
........... ........... ........... ........... ........... 
I 15 a ........... ........... 

.................. 
1.00 I 0 0  33 .................. ;:;;I.; ...I ..... ~ 

....... 11.50 

....... 1.25 

a5-a6 

..... ..! 1.83 

3-4 
10 

I1 

18 
19 I...... 

....... 
I1  
27 

24 
V 
V 
28 
27 

26 
26 
27 

a7 
26-27 

26 
25 

....... 1.95 
25-26 

....... 1.00 

....... 1.90 

....... 1.15 

a1 2.80 

i m  a; 

l o o  2: 

.................. .................. 

.................. .................. .................. ............ 
I 30 

1 . ~ 0 3 0  3 

.................. .................. 
I 0 0  16 .................. .................. .................. .................. .................. 
I 25 17 .................. .................. 
I o 0  2 

.................. 

.................. .................. .................. 
I IO 21 

2 00 21 

.................. 

.................. 

207 

3-4 
2-3 

19-20 

4 
3-4 

27 
4 
7 

27 
27-28 

ay 
27 
19 
q 
27 
27 

ay 

21 
21 

21 

....... 

....... 

....... 

Table o f  ezcesaive vrecivitation-Continued. 

.................. .................. .................. .................. .................. .................. .................. .................. 

.................. .................. .................. 
1,5a I 00 16 

1.08 1 0 0  g 

.................. .................. 
1.05 I 00 8 .................. .................. .................. 
1 . 9  I 00 3 

1 . 0 8 1 0 0  9 
.................. 
.................. 

hour. 
Gtnto and atntion. 

...... ...... ...... ...... ...... ...... 
28-29 

...... 

...... ...... 
? 

a2 
28 
4 

Inchsa. Inchur. I Inch- 11.m. .................. Mimiasippi-Con t i nued . 
....................................... .................. Rionzi 3.20 i 27 Vniden 10.01 4.07 27 

WnaIiington. 4.40 I a7 .................. Ynzoo 3.72 , a8 .................. 
.................. .................. .................. ................................. .................. .................. 

............... .................. 
16 .................. 

1.00 o qa 16 

1.27  0 4 6  16 
.................. 

... .................. 
...................................... 

Do ..................................... 
Btollndn ........ 

DO. ....... 

I 1 
121  
1.14 
1.48 
1.30 
1.30 

1.17 

1.90 
1.50 

2.00 

*;:;; ..... ..... ..... 

N d r s k a .  
Plat tmoutl i . .  .............................. .!... ... 

28 

*% 
a6 

::::: 
1.75 

..... ..... 

...... 1.7.5 
I 8  ..... 
a6 ..... ...... 1 I.JJ 

...... II .20  ...... 1.35 
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Tcnnedsec-Continued. 

Trenton ...................................... 
Sprin dale ............................................ 

%o ............................................... 

Table of ezceasive precipitation-Continued. 

Inches. I Cnchur. I I n c h /  h. m. 

2.75 27 ........... 
i ........ i ........ I ........ 1.961 I 30 

2.69 j 5 ............ 

! -6 

hours. 1 ''our' 
--. 

State and station. 

Bismarck, N. Dak.. ..................... 
Boston, Mass .......................... 
Bum0 N . Y . .  .......................... 
Cincindati, Ohio ....................... 
Cleve nAd, Ohio ........................ 
Dodge 6i t Knns ...................... 
Galvesion. Tor.. ....................... 
Jupiter Fla ............................ 
Marqueice, Mich ....................... 
Mom his Toon ........................ 
New !ori City ......................... 
New Orleans, La. ...................... 
Norfolk, V a . . .  ........................... 
I'hiladel hia, Pa ....................... 
PortIan2 Oregon.. ..................... 
hvannad, .......................... 
San Diego,.Cal.. ........................ 
Son Francisco Cal ..................... 
Snnta ~ i .  N. dex: ........................ 
Saint Louis,Mo ........................ 
h i n t  Paul. MinnS ........................ 
Washington City. ...................... 
Wilmington, N. C ...................... 

C h i y  I l l  ............................ 
Deliver Colo ........................... 
Detroi; ivliclt. ......................... 
Duluth h8nii .......................... 

Brady ........................................ I ........ j 2.53 ; 28-29 i ...... 
1.50 

Fort Elliott 1.03 

Coldwater .................................... I ......................... 11.18 
Corpns C h i s t i . . .  ............................................. .I.. ...... I. 00 
Forestburgh.. .............................. ..I.. ..... .I.. ............... 

............................. ..... ........ 

............................... ....... ........ 1.00 

25-26 I....., 

1.20 

Momsing Ford 

El la . . . . . .  
Qlenville ..................................... ........ ........ ........ 1.00 
Parkereburgh.. ............................. ..... ....... ....... I .  01 
Point Plenaant ............................... 

Wistonsin. 

Wat Virginia. 

i Grantsburgh ...... 
Phillips ...................................... ......... ...... ........................................ 

Do ..................................... 

.... 
0 LO 

0 55 
I 15 

0 30 
I 0 0  

I 0 0  
2 a0 
1 0 0  
1 30 
1 15 
0 30 
1 0 0  

0 20 

.... 
I 0 0  
0 20 ..... 

- 
& 
2 - 
..... ..... 

I 

..... 
25 
31 
19 
25 

4 
4 
30 
% 
21 

6 

2 

..... 
21 
I ..... 

............ ..... ~ ...... 
130! 3 ........... 

I 

Reports received too lute to be used in  general discusion for August, 1890. 

Vincennes ............................................. ...... ...... 
Received too late for publication in  July Review. 

_c___.- 

Indiana. I I 
I 

A+iW?W. 
Crittenden ................................... 

North Cardina. 

Higliland ..................................... 
Marion... ...... ...... 

Do ...................................... ........ 
Raleigh ....................................... ...... ...... 
Ymithfleld. ............................. ...... 
Grantsburgh ................................ 

D o q l ~ U  ...................................... 

1Yisum6in. 

--____-- 

0 HAIL. Description of the more s e h  hail storms of the month is 
given under i' Local storms.77 Hail was reported aa follows : 
Ist, Pa. 2d, Ill., Iowa Nebr., Va. 3d Ga., Iowa, Minn., Va., 
S. Dak., Va., Wis. 4th, Colo., Kans.,hlich., Mo., N. B. 6th, 
N. Y. 6th, Ala., Iowa, N. Dak. 7th Minn., Nev., 8. Dak., 
Wis. 8th, Ala., Ariz., Ind., Mich., Mo., Wis. 9th, Ky., N.Y. 

loth, Conn., Md., Mass., N. Dak., N. J., N. Y., S. Dak. 
l l th ,  Ariz., Colo.,Nebr. 12th,Colo., Nev. 13th, cola., Kana., 
Mo.,Nev. 14th, Colo., Nev., N. Y. 15th, Colo., S. Dak. 16th, 
COIO., Wyo. 17th, Ill., N. Y., Tex. 18th, Colo., Kans. i g t ~ ~ ,  
(3010. 20th: Va. 2lst, Md., N. Y., Pa. 22d, Nebr., Nev., N. 
Dak., Tex. 23d, Kans., Mont., 8.Dak. 24th, Nebr., N. Dak., 
5. Dak. 25th, Colo., Kaus., Mo., Nev., N. Mex. 26tl1, Golo. 
2!7th, Tex. 28tli, Kaus., Mich. 29th, Nev., N. Dak., Tex. 
30th, Tex., Wash. 

The Signal Service observer a t  Harrisburg, Pa., report  t h a t  
a few flakes of snow fell at that place the morning of t h e  23d ; 
snow flurries were also reported i n  Northampton and Nor- 
thumberlnud counties, Pa., on the 23d. The Signal Service 
observer a t  Sault de Ste. Slarie, Micli., sqates that light snow 
was  reported aloug the upper Saint Marie River the evening 
of the  9th. 

?-!5ET. 
QSleet was reported at  Moorhead, Minn., 34th, and iu coi0. 
on t h e  27th. 

The following table is a record of the heaviest rainfall dur- 
ing  August, 1890, for periods of five and ten minutes and one 
hour, as reported by regular stations of the Signal Service 
furnished with self-registering gauges : 

Q srugw. 

~ M A X I M l J l K  RAINFALL I N  ONE HOUR OR LEBB. 

Inch. 
0.05 
0.05 

0.25 

0.25 
c. 17 
0.15 
0. 15 
0.25 
0.40 
0.35 
0.32 
0.15 
0.18 

0.35 
0.05 

t 
0. 15 

0.30 
0.25 

0. 20 

0. 20 

0.01 

...... 
0. 20 . 

...... 

...... 

Maximum fall in- 

Date. 

:a 
21 
26 
21 
4 
I1 
21 

4*30 
7 
4 

28 
26 

IO, 22 
24 

2 

....... 
21 

5 ....... ....... ....... 
8 ....... 
I 

22 

- 
.Not sufliclent to regieter. t No rain. th in-gauge  ni 

The prevailing winds during August, 1890, are shown on chart 
I1 by arrows flying with the wind. In New England, the upper 
lake region, and on the northeast slope of the Rocky Mountains 
the winds were mostly from southwest to northwest; in the mid- 
dle Atlantic states, south to west ; in the Routh Atlantic states, 
the upper Mississippi valley, and the  southern plateau region, 
southeast to southwest; in the Florida Peninsula, the east Gulf 
states, and the lower Rio Qrande ralley, east to southeast; in 
the west Qulf s t a h ,  northeast to southeast; in the Ohio val- 
ley and Tennessee, south to southwest; in the lower lake re- 
gion, and on the south Paciflc coast, west to northwest; in the 
Missouri Valley, andon the middle-eastern and southeast slopes 
of the lEocky Monntains, south to southea.st; on the north Pa- 
ci5c coast, north to west; and in the extreme northwest, the 
northern plateau region, and ou the middle Pacific coast, 
variable. 

omin 

Inch. 
0.10 
0.10 
0.30 
0.40 
0. v 
0.40 
0.30 

0.32 
0.75 
0.70 
0.04 
0.60 
0.25 
0.25 

0.53 
0.05 
0.30 

0 . 2 0  
0 .20  

...... 

b 

t ...... 
0.21 ...... 
0.55 
0.40 

worki 
- 

Date. I I hour. I Date. 

---, - -- 
i Inch. 

. 2 ! E::: 
5 1  0.60 

ab 1.10 
21 

11 
a1 

4 

4~30 
7 
4 

28 
26 

'9 

3' 

2 

22 

....... 
21 

IO 

+ 
0.60 
0.62 
0.75 
0.50 
0.78 
1.75 
1.80 
0. 20 
1.24 
0.93 
0.41 

1.16 
0. IO 
0.70 

...... 

23 
20 

22 ....... 
4 

25 

4 
7 

a8 

21 

1 
2 

22 
19 

31 

....... 
21 

IO ....... ~ ....... ! t I:::::::: ....................... 
8 8 1  0.501 ................ ~ ........ 

I ~ 0.82 , 7.1 
22 I 1.27 i 22 :. t hin-gauge  I failed. 

&IGH WINDS (in miles per hour). 
Wind velocities of BO miles, or more, per hour were reported 

at regular stations of the Signal Service, as follows: 7th, 56, 
nw., a t  Fort Sully, S. Dak. loth, 60, sw., a t  Rapid City, 8. 
Dak. 21st, 61, sw., a t  Mount Killington, Vt. 24th, 58, n., at 
Valentiue, Nebr. 27th, 96,nw., a t  M O u u t ~ U g t o u ,  X. H. ; 
74, w., a t  Qreen Mountain, Me. 29th, 85, nw., a t  Mount 
Washington, N. H.; 64, e., a t  Winnemucca, Ner. 30th, 60, 
sw., at Winuemucca, Nev. 

During the afternoon o m e  1st a heavy thunder-storm, with 
vivid lightning, rain, and hail, passed over Philadelphia, Pa. 
In the etening severe electric storms occurred on the New 
Jersey wonst. A thunder-storm from the  west passed over Oin- 
cinnati, Ohio, a t  1.20 p. m., with heavy rain, and wind 35 miles 
per hour from the nw. The high wind lasted but 10 minutes, 

0 LOOAL STORMS. 


